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Abstract: Analysis of the electron salvation process data indicates that 
the electron transfer between the electron donor and acceptor is 
hindered by the electron salvation process. It is proposed that the 
electron transfer in the cell environment must be assisted by 
intermediate messenger called the “transport protein”. 
Introduction 
Electron transfer in the bio-maromolecules, such as the protein and DNA 
were described as the electron transfer directly from donor to acceptor. 
However, by analyzed the electron salvation process in water, we set-up 
a theory on how the electron transfer in endocellular environment.  
Theory 
Electron transfer in the protein and DNA as well as in the biological 
systems have received extensive studies in the past decades[1-2] . 
However, the endocellular electron transfer pathways are still not well 
identified at the molecular level. In the conventional picture, the 
electron transport was considered as free transport of electron directly 
from the electron donor to the electron acceptor. Since the endocellular 
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environment consists 80% of water content, which is a strong polar 
medium, endocellular electron transport can not be free between the 
donor and the acceptor especially separated by a long distance. On the 
other hand, the electron has to be solvated and the hydrated electron 
(e-aq) is transported[3]. Experimental data showed that the hydrated 
electron solvation time was 250-540fs[4] for the solvation process as [5-6] : 
e-quasi-free → e
-
wet → e
-
solvation                      (1) 
In this process, the e-wet generation time is 300fs, and the life time is 
540fs. In the meantime, at lest 50% e-quasi-free is turned into e-wet. 
Computational simulation has shown that the structure of the hydrated 
electron is with approximately six water molecules with their OH bonds 
directed toward the electron. This is called the Kevan geometry[7]. Hence, 
a solvated electron looks similar to an ordinary solvated anion. In the 
solvation process, the free energy of the electron is reduced[8], and the 
distance of the solvated electron can travel in water is less than 
0.89nm[9]. Nevertheless, according to the literature the transport 
distance of the electron in some proteins and DNA can be as long as 3nm 
to 40nm. The conventional explanation for this mechanism is the 
quantum mechanical electron tunneling[10]. However, electron salvation 
data showed that this tunneling process was prohibited since the free 
electron from the donor must first be solvated and became the hydration 
electron e-aq before being transported. 
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Thus, we believe that a kind of transport proteins must exist in the 
cellular environment which can assist the transport of the solvated 
electron e-aq. At the end of the transport process, the transport proteins 
can supply energy to the e-aq to enable it to release the free electron 
which then to be transferred to the electron acceptor. Thus, we now 
propose a detailed 
pathway for the endocellular electron transfer as the following: 
e-quasi-free →  e
-
wet →  e
-
solvation →  transport proteins → fill energy→ 
e-quasi-free → acceptor                     (2) 
Conclusions: 
By analyzed the electron salvation in endocellular environment, we give 
a picture on the electron transfer in cell. We discover that the electron 
salvation process prohibited the electron freely transfer in cell since the 
free electron from the donor must first be solvated and became the 
hydration electron e-aq before being transported. We set-up a new 
theoretical picture to describe the hole process of electron transfer in 
cell. 
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